ET527025747US 



HOL-001 



This application is submitted in the name of inventor Bryan Holland. 

SPECIFICATION 

5 

PORTABLE LOCATOR SYSTEM AND METHOD 

10 BACKGROUND OF THE INVENTION 

1. * Field of the Invention 

This invention pertains generally to locating and tracking system. More 
is particularly, the invention is a tracking and locating system and method which 
provides for a lightweight and portable tracking locator device, which is easily 
transferable from one user to another user or from first a object to a second object, 
which provides power saving and conserving features associated with the locator 
device, and which further provides positional information of such locator devices in 
20 the form of hypertext markup language pages viewable on the Internet. 

2. The Prior Art 

Wireless devices of all kinds have been in use for pinpointing objects, people 
25 and animals on the surface of the earth, under water, or in space. Some wireless 
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devices also provide navigational information such as whether or not a moving 
vessel or vehicle is "on course" to its predetermined destination. Radio frequency 
(RF) location and navigation systems are the oldest, and more recently developed 
devices function at infrared (IR) and visible wavelengths. Acoustic location and 
5 navigation systems such as sonar also exist. 



Traditional radiolocation is the process of determining the position of a 
vehicle, aircraft, or vessel Radionavigation is the use of radio apparatus, by 
personnel aboard moving vessels, for the purpose of plotting and maintaining a 
10 course. 



The simplest method of radiolocation is known as the "directional method" 
wherein two or more fixed receiving stations, which are separated by a fixed 
distance, receive radio transmission signals from a transmitter that is mounted on a 
15 vessel. The vessel location is determined from the intersection of great circles drawn 
outward from the receiver station points in the appropriate directions. 



A second implementation for determining the position of objects involves 
radar. The term "radar" is an acronym derived from the words "radio detection and 

20 ranging." Electromagnetic (EM) waves having certain frequencies reflect from 
various objects, particularly if those objects contain metals or other electrical 
conductors. Using a transmitter, receiver, and a display at a fixed station, the location 
of flying objects with respect to the fixed location may be determined by 
ascertaining the directions from which radio signal are returned, and by measuring 

25 the time it takes for an EM pulse to travel from the transmitter to a target and back. 
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However, such radar systems are not useful for tracking a ground moving objects, or 
objects which have poor EM reflective properties. Additionally, radar systems are 
not normally useful for differentiating the identity of objects, particularly when there 
are a plurality of objects. 

5 

The most sophisticated radiolocation and radionavigation techniques employ 
the global positioning system (GPS). The GPS is a network of radiolocation and 
radionavigation apparatus that operates on a worldwide basis. The GPS system 
employs several satellites and allows determination of latitude, longitude, and 
10 altitude. 



Most recently, vehicle location and navigation systems have been adapted to 
track the location of automobiles using the GPS system. Such systems include 
sensors which are fixed to the automobile and draw power from either the car battery 

15 or a second large power source. The purpose of fixing the automobile tracking 

sensor to the vehicle is primarily for security reasons. Because one main purpose of 
the tracking system to locate the vehicle in cases of theft, it is important that the 
sensor systems of the tracking systems be mounted or otherwise fixed to the vehicle, 
making such sensor systems not easily removed or transportable from a first object to 

20 a second object. Furthermore, because a large power source such as a car battery is 
normally available to such tracking systems, intelligent power saving or conserving 
features are not provided. 

Accordingly, there is a need for a tracking and locating system and method 
25 which provides for a lightweight and portable tracking locator device, which is easily 
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transferable from user to user or object to object, which provides power saving and 
conserving features associated with the locator device, and which further provides 
positional information of such locator devices in the form of hypertext markup 
language pages viewable on the Internet. The present invention satisfies these 
5 needs, as well as others, and generally overcomes the deficiencies found in the 
background art. 



BRIEF DESCRIPTION OF THE INVENTION 



10 The present invention is a system and method for tracking and locating one or 

more objects or persons carrying or otherwise possessing a locator device. The 
locator device periodically calculates the present position of the device from signals 
received from visible or observable radiolocation transmitters, such as fixed 
radiolocation towers or global positioning system (GPS) satellites. The locator device 

15 also maintains or records its previous locations in order to ascertain the distance 
traveled by the locator device. The locator device periodically communicates its 
positional data to a server computer via a wireless connection, which is typically a 
cellular modem. The rate at which the locator device periodically transmits its 
positional data varies according to the rate the locator device changes its physical 

20 position. If the locator device is relatively stationary, the rate of periodic transmission 
is reduced to thereby conserve the locator device's power consumption. If the 
locator device is moving rapidly, the rate of period transmission is increase to thereby 
accurately depict the actual position of the locator device and the person or object in 
possession of the device. The locator device has software running therein for 

25 calculating or otherwise determining the relative movement of the locator device. 
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The server computer maintains positional data received from of all the locator devices 
participating in the system and makes such positional data available to subscriber 
users. The system permits subscriber users to retrieve the positional data of objects or 
persons that the subscriber user wishes to track or locate though subscriber 
5 computers. The subscriber computers are linked or otherwise connected to the 

server computer using standard networking means, such as an Internet connection or 
a dial-up connection. The locator device includes a power source, such as a battery. 
Algorithms or routines residing in the locator device provides power saving features 
and methods to extend the life of the power source. 

10 

In its most general terms, the system of the invention comprises a locator 
device having a receiver for receiving signals from visible radiolocation transmitters, a 
server computer in wireless communication with the locator device, and a subscriber 
computer operatively coupled for communication with the server computer. 

15 Positional data is calculated by the locator device from signals received from the 
radiolocation transmitters. This positional data is communicated from the locator 
device to the server computer, and then communicated from the server computer to 
the subscriber computers via a network or dial-up connection. The invention 
provides means for the user of the subscriber computer to ascertain the location or 

20 position of persons or objects possession the locator device via the subscriber 
computers. The invention may also include power saving or conserving algorithms 
associated with each locator device. 

By way of example, and not of limitation, the locator device preferably 
25 comprises a radiolocation receiver operatively coupled to a central processing unit 



5 



ET527025747US 



HOL-001 



(CPU), and a wireless modem operatively coupled to the CPU. Random access 
memory (RAM) is coupled to the CPU which executes functions and routines 
associated with the locator device, including, for example, calculating the locator 
device's position and storing a record or log of the locator device's past positions 

5 and locations. Alternatively, a circuit board having the functions and routines 
described herein for carrying out the CPU functions may be provided. A power 
source, such as a battery, is provided within the locator device. The radiolocation 
receiver includes an antenna or radio frequency (RF) transducer which is preferably 
structured and configured to receive electromagnetic frequency waves or signals 

10 provided by visible GPS satellites. 

Generally, GPS satellites transmit modulated signal codes containing timing 
information which are used by the receiving apparatus to make measurements. The 
receiver examines the RF input stream received into the antenna and demodulates 

15 GPS signals into serial data which is communicated to the CPU for further 
processing. The CPU determines the location of the device by measuring the 
distances to a plurality of visible GPS satellites. Normally, the CPU measures 
distances to four or more different GPS satellites. The measurement is carried out by 
timing the signals traveled between the satellites and the receiver as is known in the 

20 art Additional correction factors as in known in the art may be used by the CPU to 
compensate for errors arising from propagation delays in radio signal travel. From 
these measurements, the CPU formulates the "positional data" of the device in terms 
- of latitude, longitude, and altitude. 
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The wireless modem in the locator device may comprise any wireless 
communication system such as a cellular modem or personal communication services 
(PCS) system. A cellular modem is preferred because of the pervasiveness of cellular 
service throughout the world. The CPU carries out the operation of communicating 
the positional data of the locator device and other information such as its serial 
number or identification number to a wireless provider, which is preferably a cellular 
provider via the cellular modem. In response to the received signal from the cellular 
modem, the cellular provider transfers the received "positional data" to a server 
computer, which is in network communication with the cellular provider. 

The server computer stores the positional data of the locator devices 
participating in the system into its memory. More preferably, the positional data is 
stored into a database system residing in the server computer as is known in the art. 
The database includes information related to the locator device such as a serial 
number or an identification number, positional data including the most recent data 
and historical data, and the date and time when such positional data was received. 
The database system also includes information related to subscriber users, such as 
identity, passwords, and which locator devices the subscriber user may track or 
locate. 

The server computer communicates the positional information of the locator 
devices to the subscriber users. Preferably, the server computer comprises a World 
Wide Web (Web) server residing in the server computer. The Web server carries out 
the operation of publishing hypertext markup language (HTML) pages containing 
positional data in the form of text and images. Typically, the server computer will 
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respond to a request from a subscriber computer by executing a query in the 
database for the information requested. The server then merges the positional 
information with a map overlay to produce a convolution image with textual 
information to produce an HTML page, which is then communicated to the 
5 subscriber user for viewing. The HTML page may also include a Java™ applet 
which shows the positional information in a form of an image. The Java applet may 
dynamically show the positional movement of the device by updating the image of 
the positional information as the locator device changes location. Various other 
means known in the art may be used to dynamically update the image of the 
10 positional information including, for example, a refresh rate which reloads new 
positional data images on the HTML page, or streaming video which depicts the 
movement of the locator device over a map. 

The server computer may employ alternative methods of communicating the 
15 position information of the locator device to the subscriber user including proprietary 
dial-up connection systems such as electronic bulletin board systems (BBS) or 
AMERICA ONLINE™. Other communication alternatives include fax, paging, email 
or phone services providing the same positional information about the locator device 
in other electronic, paper or voice forms. While the server computer herein is 
20 described in terms of a single computer, it is within the scope and spirit of this 

invention that two or more computers may be utilized to carry out the operations of 
the server computer in order to balance the computational load among more than one 
computer. 
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The subscriber computers include software, which is generally a Web browser, 
for allowing the subscriber user to view the positional information of the locator 
devices. The subscriber user wishing to track persons or objects possessing a locator 
device will generally access a subscriber computer which is operatively coupled for 
5 communication with the server computer. Normally, subscriber computer is 

connected to the server computer through an Internet connection and is equipped 
with Web Browser software residing therein. The subscriber user wishing to track a 
person or object possessing a locator device will make a request to the server 
computer for the location of a particular locator device. Responsive to this request, 
1 0 the server computer will transmit an HTML page with the location information to the 
subscriber user as described above. The HTML page is then viewed at the subscriber 
computer in the form of a graphical user interface (GUI), or alternatively a command 
line user interface (CLUI). 

15 According to another aspect of the present invention, the locator device 

includes power conserving functions, which are generally embodied in software 
running on a processor or other circuitry residing therein for the optimizing power 
usage of the locator device. The power conserving functions carry out the operation 
of monitoring the communication link between the locator device and the GPS 

20 satellites. When communication link between the locator device and two or more 
GPS satellites is interrupted, the power conserving functions temporarily interrupt 
transmission to the server computer, thereby reducing power consumption where the 
positional data of the locator device is unavailable. Transmission of data to the 
server computer remains ceased until the communication link between the locator 
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device and two or more GPS satellites is reestablished. Once such a link is 
reestablished, the data communication to the server computer resumes. 

The power conserving functions also tracks the distances traveled by the 
person or object possessing the locator device by maintaining a history of data 
locations formulated by the CPU in memory. This history of data locations is used for 
determining the rate of change of positional data of the person or object in 
possession of the locator device. As described earlier, the locator device periodically 
transmits positional data to the server computer at a variable rate dependent upon 
the relative movement of the locator device. The power conserving functions 
increase the rate of periodic transmission as the relative movement of the locator 
device increase. Conversely, the power conserving functions decrease the rate of 
periodic transmission when the locator device remains relatively stationary. This 
algorithm provides the server computer with accurate positional data regardless of 
the relative movement of the locator device, and additionally reduces the power 
consumption in the locator device when the device is relatively stationary. 

Another aspect of the invention provides that the locator device be easily 
transferable from a first user to a second user or from a first object to a second object. 
The locator device is structured and configured be compact, lightweight and portable 
and easily carried with persons or objects. In an illustrative embodiment, the receiver, 
the CPU, the memory, and the cellular modem of the locator device are mounted on a 
circuit board and are housed within a casing unit. The locator device includes a clip 
mounted on the exterior surface of the casing unit which allows the locator device to 
be releasably coupled to a user or object. The locator device may thus be attached to 
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and removed from a user or object or from the user's clothing such as belts, pants, 
backpacks or purses. 

An object of the invention is to provide a tracking and locating system which 
overcomes the deficiencies of the prior art. 

Another object of the invention is to provide a tracking and locating system 
and method which provides a lightweight and portable locator device which is easily 
carried with persons or objects. 

Another object of the invention is to provide a tracking and locating system 
and method which provides a portable locator device which is easily transferable 
from a first user to a second user or from a first object to a second object. 

Another object of the invention is to provide a tracking and locating system 
and method which provides a locator device having power conserving means for 
maximizing the life of a power source provided to the locator device. 

Another object of the invention is to provide a tracking and locating system 
and method which communicates positional data of specific locator devices to users 
via a Internet connection and hypertext markup language pages. 

Further objects and advantages of the invention will be brought out in the 
following portions of the specification, wherein the detailed description is for the 
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purpose of fully disclosing the preferred embodiment of the invention without 
placing limitations thereon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

The present invention will be more fully understood by reference to the 
following drawings, which are for illustrative purposes only, 

FIG. 1 is a block diagram of a locating system in accordance with the present 
10 invention. 

FIG. 2 is a block diagram of an alternative portable locator device. 
FIG. 3 is a flowchart showing generally the steps involved in carrying out the 
power management means of the invention. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring more specifically to the drawings, for illustrative purposes the 
present invention is embodied in the system shown FIG. 1 through FIG. 2 and the 
method outlined in FIG. 3. It will be appreciated that the apparatus may vary as to 
20 configuration and as to details of the parts, and that the method may vary as to 
details and the order of the steps, without departing from the basic concepts as 
disclosed herein. The invention is disclosed generally in terms of a tracking and 
locating system and method, although numerous other uses for the invention will 
suggest themselves to persons of ordinary skill in the art. 
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Referring first to FIG. 1, there is shown generally a block diagram of a tracking 
and locating system 10 in accordance with the invention. The system 10 comprises a 
locator device 12 having means for generating positional information of the locator 
device. The present system is configured to locate and track one or more locator 
5 devices, each operating as locator device 12 as described herein, and each having a 
unique identifier or serial number associated therewith. The positional information 
generating means comprises a receiver 14 connected to an antenna 16 and a central 
processing unit (CPU) 18 connected to memory 20. The receiver 14 is operatively 
coupled for communication with the CPU 18. 

10 

A control interface 21 is provided to accept input commands from a user of the 
locator device 12. The control interface 21 in connected to the CPU 18 for 
processing of input commands issued at the control interface 21 by the user of 
locator device 12 and to a power source 30 for providing typical activation means 
15 for the locator device 12. 

The antenna 16 comprises a standard radio-frequency (RF) transducer as is 
known in the art for receiving electromagnetic wave signals from a plurality of visible 
radiolocation transmitters. The term "visible" refers to the ability of the locator 
20 device to receive synchronization signals and timing signals and other informational 
data from the radiolocation transmitter. In the preferred embodiment, the 
radiolocation transmitters comprise global positioning system (GPS) satellites 22a 
through 22n, although land-based radiolocation transmitters may also be used, The 
GPS satellites transmit signals in the UHF part of the radio spectrum, thus the antenna 
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16 of the preferred embodiment is structured and configured to receive signals in the 
UHF frequency range. 

The receiver 14 comprises standard circuit stage components or like hardware 
for detecting and receiving radio frequency signals as in known in the art and carries 
out the operation of scanning the input stream received by antennal6 and 
demodulating GPS signal data into serial data for use by the CPU 18. In an 
illustrative embodiment the receiver unit 14 is an ASHTECH® G-8 model unit. This 
serial data produced by the receiver unit 14 is then communication to the CPU 18 for 
further processing as described in more detail below. 

GPS satellites 22a through 22n transmit signals having special codes 
containing information used by various receiving apparatus for calculating position. 
The CPU includes program means running thereon for determining the location of 
the locator device 12 as in known in the art. In general, the CPU 18 calculates the 
distance between the locator device 12 and the GPS satellites 22a through 22n using 
the timing signals provided by the GPS satellites 22a through 22n, and carries out 
standard radiolocation calculations to formulate "positional data" which is the 
location of the locator device 12 relative to the positions of the GPS satellites 22a 
through 22n. The timing signals as well as the positions of the GPS satellites are 
communicated to the locator device 12 though the code signals transmitted by the 
GPS satellites 22a through 22n. The positional data formulated by the CPU 18 
includes latitude, longitude, and altitude information about the locator device 12. 
The positional data formulated by the CPU 18 is further maintained or recorded in a 
log in the memory 20 for later computation as described in conjunction with FIG. 3. 
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The CPU 18 also carries out the operation periodically communicating the computed 
positional data to a wireless modem device for further transmission as described 
below. 

The locator device 12 further comprises a cellular modem 24 operatively 
coupled the CPU 18. The cellular modem 24 includes an antenna 26 and may be any 
cellular modem or personal communication services (PCS) modem, however a cellular 
modem is preferred because of the pervasiveness of cellular service availability. In an 
illustrative embodiment, the cellular modem 24 comprises a MOTOROLA® 505sd 
modem. The cellular modem 24 carries out the operation of transmitting the 
positional data received from the CPU 18 and communicating such positional data to 
a wireless service provider. Preferably the wireless service provider is a cellular 
service provider 28. The cellular frequency for such communication is typically 
designated by the cellular provider 28. 

The locator device 12 also comprises a power source 30 provided therein. The 
power source 30 is normally a standard battery. The power source 30 provides 
power to the various elements of the locator device 12 including the receiver 14, the 
CPU 18, the memory 20 and the cellular modem 24. The CPU 18 communicates with 
power source 30 via line 32 and includes program means residing thereon for 
managing power usage and consumption of device 12 as described below in 
conjunction with FIG. 3. 

Preferably, the receiver 14, the CPU 1 8, the memory 20, the cellular modem 24 
are mounted on a circuit board or like hardware device and is housed within a casing 
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unit (not shown). The power source 30 is also provided within the casing unit. The 
control interface 21 may be provided integral with the casing unit or provided on the 
outer surface of the casing unit and preferably includes switches or other similar 
controls (not shown) for accepting external input from a user of the locator device 
12. 



The cellular provider 28 is in wireless communication with the locator device 
12 via radio signals transmitted by the cellular modem 24 for the purposes of 
receiving the positional data information transmitted the by locator device 12. As 
noted above, in the preferred embodiment, the wireless modem of locator device 12 
comprises cellular modem 24, and the wireless service provider is cellular provider 28. 
Generally, cellular provider 28 comprises a network of antennas 34a through 34n 
each of which includes means for receiving from and transmitting data to the cellular 
modem 24 as is generally known in the art. A base device 36 is provided with the 
cellular provider 28 and is operatively coupled to the receiving and transmitting 
means of the antennas 34a through 34n thus forming a "cellular network". The 
base device 36 includes means for managing the communication exchange of the 
devices participating in the cellular network as in known in the art. The cellular 
provider 28 communicates positional data received from the locator device 12 to a 
server computer 38 for further processing. 

The server computer 38 comprises a standard computer such as a 
minicomputer, a microcomputer, a UNIX® machine, mainframe machine, 
personal computer (PC) such as INTEL®, APPLE®, or SUN® based processing 
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computer or close thereof, or other appropriate data processing means. Server 
computer 38 also includes typical components (not shown), such as a 
motherboard, central processing unit (CPU), random access memory (RAM), 
hard disk drive, display adapter, other storage media such as diskette drive, 
CD-ROM, flash-ROM, tape drive, PCMCIA cards and/or other removable 
media, a monitor, keyboard, mouse and/or other user interface means, a 
modem, network interface card (NIC), and/or other conventional input/output 
devices. 



The server computer 38 is operatively coupled with the cellular provider 
28 to receive positional data information, normally through a fast data 
connection means, such as Tl, T3, multiple Tl, multiple T3, or other high- 
speed conventional data connection means. Server computer 38 and cellular 
provider 28 can alternatively connect to each other using a standard Internet 
connection means, cable means, telephone means, wireless means, or other 
means for establishing a communication network. Server computer 38 is also 
operatively coupled to the Internet shown generally as 41 via a fast connection 
means, such as Tl, T3, multiple Tl, multiple T3, or other high-speed 
conventional data connection means. Alternative methods for connection 
server computer 38 to the Internet as is known in the art may also be used. 
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Server computer 38 also has loaded in it RAM a conventional server 
operation system (not shown) such as UNIX, WINDOWS NT, NOVELL, 
SOLARIS, or other server operating system. Server computer also has loaded 
in its RAM web server software 40 and database software 42. The web server 
software 40 carries out the operation of handing hypertext transfer protocol 
(HTTP) or Web page request as described further below. 

The database software 42 carries out the operation of storing, retrieving, 
accessing, deleting and updating database information stored in database 44. 
The database 44 contains information related to each locator device 12 of the 
system 10. Positional data information about locator devices is stored in a 
tracking table (not shown) within the database 44. 

The tracking table includes, for example, a plurality of LID numbers 
corresponding to each locator device's identifying code or serial number, data 
location information such as latitude, longitude, and altitude, the date and time 
when such data location information was entered, and other pertinent 
information associated with each LID number. Subscriber data information 
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about subscriber users are stored in a subscriber table (not shown) within the 
database 44. 



The subscriber table includes, for example, a plurality of SID number 
corresponding to each subscriber user, with a username or screen name, e- 
mail address, password, the LID or locator devices the subscriber may track, 
and other pertinent subscriber user information. The subscriber table is related 
to the tracking table via the common LID field residing in both tables. Thus 
positional data information related to a subscribe SID in the subscriber table 
may be obtained by querying the positional data information in the 
corresponding LID field in the tracking table. 



As positional data is received by server computer 38 from the cellular 
provider 28, the database software 42 parses the data information into locator 
device identity information and positional data information, and stores such 
information along with the current date and time into the corresponding fields 
in the tracking table. Thus the tracking table constantly maintains current 
positional data information of the various locator devices participating in the 
system 10. 
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A subscriber computer 46 is provided in the system for allowing a subscriber 
user wishing to track a particular locator device. Subscriber computer 46, like server 
computer 38, preferably comprises as standard computer such as a minicomputer, a 
microcomputer, a UNIX® machine, mainframe machine, personal computer 
(PC) such as INTEL®, APPLE®, or SUN® based processing computer or close 
thereof, or other appropriate data processing means. 

Server computer 38 also includes typical components (not shown), such 
as a motherboard, central processing unit (CPU), random access memory 
(RAM), hard disk drive, display adapter, other storage media such as diskette 
drive, CD-ROM, flash-ROM, tape drive, PCMCIA cards and/or other 
removable media, a monitor, keyboard, mouse and/or other user interface 
means, a modem, and/or other conventional input/output devices. Subscriber 
computer 46 also loaded in its RAM an operating system (not shown) such as 
UNIX, WINDOWS 98 or the like. 

Subscriber computer 46 further has loaded in ram a Web browser 
program 48 such as NETSCAPE, INTERNET EXPLORER, AOL, or like 
browsing software for client subscriber computers. Subscriber computer 46 
is normally embodied in conventional desktop or "tower" machine, but can 
alternatively be embodied in a portable or "laptop" computer, a handheld 
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personal digital assistant (PDA), a cellular phone capable of browsing Web 
pages, a Internet terminal capable of browsing Web pages such as WEBTV, or 
other Web browsing devices. 



Subscriber computer 46 is operatively coupled for communication with 
the server computer 38, typically via the Internet 41 through a phone 
connection using a modem and telephone line (not shown), in a standard 
fashion. The subscriber user of subscriber computer 46 will typically dial the 
user's Internet service provider (ISP) (not shown) through a modem and 
phone line to establish a connection between the subscriber computer 46 and 
the Internet 41. As described above, server computer 38 is operatively coupled 
for communication to the Internet 41. Since computers connected to the 
Internet 41, are themselves connected to each other, the Internet 41 establishes 
a network communication link between the subscriber computer 46 and the 
server computer 38. Generally, subscriber computer 46 and server computer 
38 communicate using the TCP/IP (transfer control protocol/internet protocol). 
More specifically, the Web browser software 48 residing in the subscriber 
computer 46 communicates with the Web server software 40 residing in the 
server computer 38 via the HTTP protocol. However, other protocols for 
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communication may also be utilized, including PPTP, NetBEUI over TCP/IP, 
and other appropriate network protocols. 



The subscriber user of subscriber computer 46 requests positional data 
information by accessing the Web browser software 48 and contacting the 
Web server software 40 residing on server computer 38. Normally, a 
subscriber user will make a request to the server computer 38, which is 
received by Web server software 40. Web server software 40 validates the 
identity of subscriber user to ensure that the user requesting positional data 
information is the appropriate authorized user. This validation or authorization 
is normally carried out though standard challenge/response security 
authentication involving a user name and a password. 

Once the subscriber user is validated, the Web server software 40 issues 
a query to the database software 42 for positional data of locator devices 
which the subscriber user is authorized to track or locate. Response to this 
query request, the database software 42 formulates a query to extract 
positional data from the tracking table in the database 44 and returns the query 
result to the Web server 40. After receiving the positional data from the 
database software 42, the Web server 40 merges the positional data with 
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textual information and convolves the positional data with a map overlay to 
produce a image having the positional data superimposed on a map image. 
Various mapping software programs available in the art may be used for 
convolving the positional data information. The Web server 40 then transmits 
the textual and image positional data information in the form of hypertext 
markup language (HTML) to the subscriber user accessing the subscriber 
computer 46 for viewing thereon using the Web browsing software 48. 

The HTML page presented to the subscriber may also include a Java™ 
applet which shows the positional information in a form of an image. The Java 
applet may dynamically depict the positional movement of the device by 
updating or refreshing the image of the positional information as the locator 
device 12 changes location. Various other means known in the art may be 
used to dynamically update the image of the positional information including, 
for example, a refresh rate which reloads new positional data images on the 
HTML page, or streaming video such as RealVideo™, Quicktime™, VDO™, 
MPEG or other like streaming video technologies. Such steaming videos depict 
the movement of the locator device over a map background. 
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Referring now to FIG. 2, a block diagram of an alternative locator device 
is shown and designation as 50. Locator device 50 carries out substantially the 
same functions as described above for locator device 12. To this end, the 
locator device 50 includes means for generating its positional data information 
5 connected to memory 52, a cellular modem 54 connected to the positional 
information generating means, a power supply 56, a control interface 58 
connected to the positional information generating means, and power 
management module 59. 

10 The means for generating positional data information comprises a GPS 

receiver 60 connected to an antenna 62, and a radio detection finding (RDF) 
unit 64 connected to the GPS receiver 60. The GPS receiving 60, like receiver 
14, comprises standard circuit stage component for detecting and receiving 
radio frequency signal as in known in the art and carries other operation of 

15 scanning the input stream received by antenna 62. The receiver 60 

demodulates GPS signals from the input stream into serial data for use by the 
RDF unit 64 to ascertain the positional data of locator unit 50 as described 
further below. The antenna 62, like antenna 16, comprises a RF transducer as 
in known in the art and is structured and configured to receive GPS signals 

20 produced by satellites 22a through 22n. 
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The RDF unit 64 comprises circuitry or like hardware having means for 
calculating its distance from visible GPS satellites 22a through 22n using the 
timing signals provided by the GPS satellites 22a through 22n. The calculating 
means of the RDF unit 64 comprises standard radiolocation calculation 
methods as is known in the art. The calculation means of the RDF unit 64 
further formulates its positional data in the form of latitude, longitude, and 
altitude, from the above mentioned calculation methods. This positional data is 
maintained or recorded in a log in the memory 52 for later computation, and is 
communicated to the cellular modem 54 for further transmission as described 
below. 

The power supply 56 is normally a battery supply and provides power to 
the various elements of the locator device 50, including the GPS receiver 60, 
the RDF unit 64, the power management module 59, the memory 52, and the 
cellular modem 54. 

The controller interface 58, like control interface 21, carries out the 
operation of interpreting external commands issued by the user of locator 
device 50 and communicating such commands to the RDF unit 64 and the 
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power management module 59. For example, when the user of locator device 
50 activates the unit by pressing an activation switch (not shown) on the 
control interface, a signal is communicated to the power management module 
59 to activate the power supply 58 which provides power to the corresponding 
5 elements of the device 50. Alternatively, a simple switch (not shown) 
connected to the power supply 56 could be provided at the control interface 
58, to provide similar activation means. 



The cellular modem 54, like cellular modem 24, comprises standard 
10 circuitry for cellular communication and modulation and includes an antenna 66 
connected thereto. In an illustrative embodiment, the cellular modem 54 comprises a 
MOTOROLA® 505sd modem. The cellular modem 54 carries out the operation 
of transmitting the positional data received from the RDF unit 64 and 
communicating such positional data to the cellular provider 28. 

15 

The method and operation of the invention will be more fully understood 
by reference to the flow chart of FIG. 3. FIG. 3 illustrates generally the steps 
associated with the power management means of the invention. The order of 
steps as shown in FIG. 3 are only exemplary, and should not be considered 
20 limiting. 
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Referring now to FIG. 3, as well as FIG. 1, the method of managing or 
conserving power provided to the locator device 12 is shown. 

At step 100, a user of the locator device 12 accessing the control 
interface 21 to signal an activation or "power on" signal This activation signal 
is communicated from the control interface 21 to the power source 30. As 
described above, switches or other controls may be provided at the control 
interface 21 to allow the user to communicate control signals, such as "power 
on" to the locator device 12. 

At step 110, responsive to this activation signal from the control 
interface 21, the power source 30 provides power to, inter alia, the wireless 
receiver 14, the CPU 18, the memory 20, and the cellular modem 24. The 
locator device is capable at running at a plurality of power levels including at 
least a "normal" level and a "low" level. At the "normal" level, the CPU 18 is 
running at its highest clock speed and power is provided at the highest level to 
all the elements of the locator device 12, including the wireless receiver 14, the 
CPU 18, the memory 18, and the cellular modem 24 among others. At the 
"low" level", the CPU 18 is running at a reduced clock speed which is normally 
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alf the speed of the highest clock speed, and one or more of the other 
ments are disabled, shutdown or otherwise provided less power by the 
«»\ er supply. More particularly, communication to the cellular provider 28 via 
p\ llular modem 24 is temporarily interrupted. Normally the power delivered 



ellular modem 24 is interrupted. 

O' . 

tous other intermediary levels may be arranged to provide various 
consumption of the power source 30. The CPU 18 carries out the 
the managing the power level in which the locator device 12 
operates by communicating power level signals to the various elements of the 
locator device 12, including the power source 30, the wireless receiver 14, and 
the cellular modem. Initially, during the power on stage of step 1 10, the CPU 
18 sets the locator device to operate at the "normal" level. 



At step 120, the CPU 18 carries out an internal check of the locator 
device 12. The internal check comprises steps of checking the functionality of 
the wireless receiver 14, the memory 20, the CPU 18, the cellular modem 24, 
the power source 30, and the control interface 21, among other elements. The 
CPU 18 also ascertains its serial number or identification number, which may 
be preprogrammed into a circuit or like hardware device (not shown) such as a 
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ROM chip, which connected to the CPU 18 and provided in the locator device 
12. The CPU 18 also loads into memory 20 software or program means for 
computing positional data. The software may be provided internally in a circuit 
or like hardware (not shown) connected to the CPU 18 and provided in the 
locator device 12, or may alternatively be downloaded during this step from the 
cellular provider 28 via the cellular modem 24. 



At step 130, the wireless receiver 14 attempts to synchronize with the 
visible GPS satellites 22a through 22n. The wireless receiver 14 examines the 
input stream received into the antenna 16 to ascertain synchronization signals 
or codes which are transmitted by the GPS satellites 22a through 22n. These 
synchronization codes are used by the receiver 14 to ascertain, among other 
things, the timing signals necessary to calculate positional data of the locator 
device 12. Normally, the locator device requires the timing signals from at 
least two (2) visible GPS satellites in order to calculate its positional data. As 
noted above, the term "visible" refers to the ability of the locator device 12 to 
receive synchronization signals, timing signals and other informational data from the 
GPS satellites 22a through 22n. The accuracy of the calculation of the positional 
data is proportional to the number of GPS satellites "visible 55 to the wireless 
receiver 14. 
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At step 140, the CPU 18 make a determination whether the wireless 
receiver 14 has synchronized with at least two visible GPS satellites as carried 
out during the synchronization step of 130. If the CPU 18 determines that the 
wireless receiver 14 has synchronized with at least two visible GPS satellites, 
5 steps 140 through 170 are carried out, otherwise steps 180 through 210 are 
carried out. 

At step 150, the wireless receiver 14 carries out the steps of receiving 
input stream data from the antenna 16 and demodulating GPS signals into serial 
10 data as described above. This serial data is then communicated to the CPU 18 
for further processing in step 1 60. 



At step 160, the CPU 18 carries out the steps of receiving the serial data 
from wireless receiver 14 and computing positional data of the locator device 

15 12, as described above. In general the software running on CPU 18 and in 
memory 20 calculates the distance between the locator device 12 and the GPS 
satellites synchronized with in step 130 or step 190 using the timing signals provided 
by the GPS satellites, and carries out standard radiolocation calculations to formulate 
the positional data which is the location of the locator device 12 relative to the 

20 positions of the GPS satellites 22a through 22n. The calculated positional data is 
internally stored in a log or record in the memory 20 for future comparison. Also at 
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step 160, the CPU 18 compares the currently calculated positional data with the 
previously calculated positional data if any to ascertain the velocity or the relative 
"positional change" of locator device 12. 

At step 170, the CPU 18 makes a determination of whether the relative 
"positional change" calculated in state 160 has increased. As noted above, the 
locator device 12 periodically communicates positional data to the cellular 
provider 28. In order to conserve the power source 30, the locator device 12 
will decrease the rate of periodic transmission to cellular provider 28 when the 
locator device 12 is relatively stationary. Conversely, in order to provide 
accurate positional data to the server computer 38 via cellular provider 28, the 
rate of periodic transmission from locator device 12 to cellular provider 28 is 
increased when the relative "positional change" determined to have increased. 
If the locator device 12 remains at a relatively contact rate of velocity, then the 
rate of transmission remains relatively constant as well. If the "positional 
change" has increased, step 220 is carried out, otherwise, steps 230 is carried 
out. 

At step 220, the periodic rate at which the cellular modem 24 transmits 
positional data to the cellular provider 28 is increased. This step provides the 
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server computer 38 with an increased rate of positional data where the locator 
device is found to be moving rapidly. Steps 130 and 140 are carried out again. 

At step 230, the CPU 18 makes a determination of whether the relative 
"positional change" calculated in step 160 has decreased. If the "positional 
change" has decreased, step 240 is carried out, otherwise, steps 130 and 140 
are carried out again. 

At step 240, the periodic rate at which the cellular modem 24 transmits 
positional data to the cellular provider 28 is decreased. This steps conserves 
power consumption in the locator device 12 when the device 12 is relatively 
stationary. Steps 130 and 140 and then repeated. 

Steps 1 80 through 210 are carried out when the CPU 18 determines that 
the wireless receiver 14 has not synchronized with at least two visible GPS 
satellites in step 140. 

At step 180, the locator device 12 is set to the "low" level of operation 
described above in order to conserve the power usage drawn from the power 
source 30. At this level the CPU 18 runs at a reduced clock speed which is 
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normally half of the highest clock speed. The power to the cellular modem is 
also terminated or otherwise reduced. Additionally, cellular communication 
between cellular modem 24 and the cellular provider 28 is temporarily 
interrupted. 



At step 190, the locator device 12 attempt to synchronize with visible 
GPS satellites using the same steps as carried out in step 130. 

At step 200, the CPU 18 makes a determination whether the wireless 
receiver 14 has synchronized with at least two visible GPS satellites during the 
synchronization step of 190. If the CPU 18 determines that the wireless 
receiver 14 has synchronized with at least two visible GPS satellites, step 210 
is carried out, otherwise steps 190 and 200 are carried out again. 

At step 210, the locator device 12 is restored to the "normal" level of 
operation described above. At this level, the CPU 18 operates at its fastest 
clock speed, and power is delivered at the "normal" to the elements of locator 
device 12 as described earlier in the power on step 1 10. Cellular, 
communication between cellular modem 24 and cellular provider is also 
resumed. Steps 150 through 170 are then carried out. 
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Accordingly, it will be seen that this invention provides a tracking and 
locating system and method which provides for a lightweight and portable 
tracking locator device, which is easily transferable from user to user or object 
to object, which provides power saving and conserving features associated 
with the locator device, and which further provides positional information of 
such locator devices in the form of hypertext markup language pages viewable 
on the Internet. Although the description above contains many specificities, 
these should not be construed as limiting the scope of the invention but as 
merely providing an illustration of the presently preferred embodiment of the 
invention. Thus the scope of this invention should be determined by the 
appended claims and their legal equivalents. 



34 



